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2003-3020823 



4^2 002 — 06054 1 



JMttfe 2 0TCT3 O&IHHMHk gE-fU^^>lc^*tiTVNfe^|li©8 Oft 
%#±©tt*#«ffiK:«tfT , r -6 3 i: f&SHb? 1 * ><> 

ffftsz. £ l KiSJ«©gHb^ # > 0 

M£bfcM^#>©tf^t®«£B (mVg) , WtVC** >©££*£:**«: 
c (SC*p pm) 

C^6 5 0 e°* 02B 

T'3t S S r i: 5: #m i: S m-fb^ ^ > - 
[lf#9(4] ^ffc^#>#, Fe, Al, S i&tf S©#7tt*&-£ft-£*ll 0 0 

[®^^5] |frfb?-*>#, 1 0~2 0 Om 2 /g©JtSSi&^r 
^-tS»^l^M4tC|B«S(Z)^b^^>. 

[»#«io] SHb?-#>tf> l/-1f-ia«f*ttK^'«ftfK:J:oTW)feS*i*2 



1 



tfJSE# 2003-3 0 20823 



#2002-06054 1 



Wtit**y<D9mi3&i. 

3] esMf ^ > s^tfA^^tFtft'ii^^^ ■■etnetu 6 o o°c 
so:, i, i o ox:mmK¥mzfrrfcmmzmA2ft2>m&&i i 2 

[t^i8] «&3HRtt*&#, wab*#y&2 0 0-5 0 o-cjcjM-rsr t 

[»#S19] ttAER«iKt£^. *^&i^i-S;tf;*£2 o 0~1 0 0 0°cic 

[»#«2 0] M^S^tS^^^, 0. l«*%^±^tfffi«*?» 

[H^2 1] BMfc^*:/K:#bMWn?o. 0 lJBUn?**1I?## 

2 tBIE4$ 2003-3020823 




1 9K.mm<DWrtt**y<z>WM'%&o 

m * zhfrKftm*? zjjmx'&z m&m 2 2 Kmrnnmit?- * y ornate* 

2 2 £ 2 3 izmmomvc* * y^m^m. 

[§^2 6] m^m^mmi)\ ^m^m^y^ ^z-y°^^xnt>^mxi& 

£ »#3C 2 2 * fe 2 3 fc«M*<DflM6* * > a>»Bi;£Su 
[0 0 0 1] 

m^jif-)im(Dm,mmmnm^m^zyR^<omm:^mzmir^ 0 s e>*c 



tfJSE# 2003-3020823 



#2 00 2-060541 



[0 0 0 2] 

(j is) jcttnBl^*>4:ia*s*iTfe»;, -tst&n Lxm4K**y&&< 
&mztiT^&<D'z$iWMm$'X'\±mib**y kv&wtz) . mk**y 

[0 0 0 3] 
[0 0 0 4] 

^fRJlPbfe^fllWSrlRiftjtfX^^Kl^iW-rs ( r3fe^U->**j MRS* H# 

a*«s4fc&&#, (=&to jz-xaj/-, (1997) ) „ -r^t>*>> 
wm<Dm^m\k*zy<D$kW£hx. TE^^^^t^zn. m^^ym 

«#ftlfc, BUSH mm, OHO S/-XAS/-, (1 9 9 8)) ICtt, 3M&ff£ 

n*tf'hz<&&mm<D*%^Mfc^*y&m7bnx^z> 0 

[0 0 0 5] 
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ffi$E4# 2 0 0 3-3 0 2 0 8 2 2 



002-06054 1 



ffiSWjtab&tbTV^ (M. Graezel, Nature, 353, 7 

37, (i g 9 1) ) „ MM&mmmmxmmmiz&^x. m<b?-*yte&ma> 

fc*flS*-*:/©*Sr*fifcbTB:, Wl 0-2 5 5 8 6 3^ilCtt 

T^^-W^MStlTfe»J, £fc> #^20 0 0-34 0 2 6 9fMlC^ 

[0 0 0 6] 

&m&&mfez ti*c l * e> . *mmm<D&mz& v^T %#M:©^v^ 

m&SI&sls&JfrftS**. -Ktc, .ftifcSL <««:&) ttttft#iif*3fe«*© l / 

2mmx*&%>t.%mizK%iV, nm&fra £.ytm$\> : bm& & t^t>ftx^ 
* ( wib**yi mmmm, nmm («), p. 129, (199'n ) . w 

&©*£ v%Bfcft* # y tt3"i6lfcS9i^3S* £ ^ £ fc & S „ 

[0 0 0 7] 

T©MWiC^bTP?^$tbSo 
[0 0 0 8] 
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ffifE# 2003-302082S 



432 0 0 2-0 6 0 54 1 



ig^*&<£<^;t5&M#&So Fe, Al> Si, S^%<g<#J*.fc 

[0 0 0 9] 

*i$&&fctbm<t7*y&m<B&Lfrvm&*&&mft& i J* »®^ajc 

[0010] 

) o 

[0011] 

•t5:#&&c&v^ mat &gf&-fb^#>> *iit©^;W:t£t$^bTM/S£-&> ;v 

jwrssfccjiy, ffimwmfc**yMifczm&?zxmz&^T, &umt. 
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ffilE# 2003-3020823 



if#2 002 — 060541 



1 5 0 nmMT<DffiMtnMWM4k**yZ&%*fe&^'£ftT^£ 0 b^U 
[0 0 12] 

- 2 5 2 3 1 5#^^C^j;^gM^^CfeV^T^mt^©m^^'^ I ©^^J:t 

(DmmitO. 5-0. -j3$^^®IS!S^i:VA*)tlS^#©|gHJ: 
[0 0 13] 

Egja-fb^ ^>^s^i:t5 nt*gi£T*^b^ # y & & £ mm* ^ -r 

*fc 3fr9icfl«3itT*£& <&<§>., ^^^b^^>©«^^«> 
<$OTii 0-2 5 i o 2 l-^k^ciii^tiTv^., z:©^^ mvtf-zyk 

ra it tsifg;s»i» * -e^Kr 2 # n mm z m.m^M 

[0 0 14] 
[0 0 15] 
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ffiSE^ 2003-3020823 



#2002-060541 



[0 0 16] 

[0 0 1'7] 

*i, fro. **«*<0«v^^^a©««tt?»ft^#>fe«36^#*-^ 
[0 0 18] 

;vf 5 oiftf ^ > & o t , fro. i^B ETifc^TOi 

[0 0 19] 

tt^#;ysc£v^ 5 %i^t^> fro. BET-Mtl^bfe 

SHfc^*>©lfc*i58t*:B (m2/g) , $Hb^# > ft C (K* 

p p m) tbfeit, 
6 5 0 e0.02B 
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ffiSE# 2003-3020823 



#2002—060541 



(4)SMfe*-*>#, Fe, Al, S iS-^SO^TC^^-etl^tll 0 Oflp p 

mj^T-^tjr i: 1 3 ©v^ tia* 1 mzmMomt** >* 

(symtrzytf* io~2o om2/g<D&mm&*w^>z.£*ftnt.'tz>ifc 

(6 )SHti^ T^#-1fT*&£r££^£i-3t^#M5JCS 
i$©^fb^*>o 

(7)^<fb^#>©y^#--£-£;^W» 9 0%J^i:^&5;ii:&4f^£: > t*SBtf^ 

aa«©^ffc^#>. 

0%MjllffiIM#^ori:?:Mi:t5> tt* 1 #S9 ©v^ 
ti^ l £K:8B<R©gMfe^* 
[0020] 

(11) Hftftf * > £l£tf £ Wlit&ifx H S -ft* r h jc J: y *fb* 

-6tlM^€lC#AbH^^itfe^^, isjsf^ai^sooic^i, 10 
OiC*«^Sri: Sr^ii-rsiff^ 1 75M9 ©v^Jifr 1 JglCiB^©M^# 

(i 2)Egm>fb^^>^^tf^WMtt^x^ KJ£*Wt?o. i#jwt©^ 
W^fS&^oltf^l i£|H*R©B*fb*#><&5«&#8u 
(i3)0l^f^>m^Mifl:t^^ 6 0 0°cj^_t, i 
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mfE# 2003-3020823 



0 0 2 — 0 6 0 5 4 1 



(i6)iw^^, mmisx i ^wc^ru tk^o. l^^jsuifc^tft^ 
1 5 izmmnwiih?- & ><DmMfiWio 

(1 8)fg^^^^ Mf^>?:200~5 0 0°C{C;M^£££&CJ:>.Mt 
(l 9)Se^Btt*3R«6#, *I^mtS^&2 0 o-ioo ortcin^b, 

1 9 fcis^m^* >©$s^a 0 

(2 1)7jC^^ Wfc?-* VJC^fbMSit^O. 0 l&_LT'&Siitf3U 9{ClS« 
(2 2)^b^^>5:M^;^^T^^b, f&:g3}CfBI£<Z>^b^#>£l^fr 

C#ltt-£#&T*&£ftPg2 2^gB^m^^>©^^o 

(2 4)MSi^, ^©^&m^5^T^^^T*feSitf^2 2 £ 

(2 5)m^flM^^ &m<DftM*&&mmT'fiz>*mT*$>£®im2 2 

[0 0 2 1] 

(27 )twc'i 1 0 © vNi»n^ 1 mzmwwwifc* & y t zmwit 



2003-3020823 



#2 002-060541 



(2 8)itn3UBMi o<D^iFftfrimKmm<Dmfc?'*y*&tiZ£Z!ftm£ir 

( 2 9 mm 1 #M 1 0 <D v^*i^ 1 mizmMvmb?- * y 5:^'^ i" 
(3 0)|&3U#M1 OCDVN-rn^l^fCia^^^^>S:^t?rt$:#^:^^ 
(3 l)tff^l7^Ml OODVA^tl^l^iClB^m^^^^^tfril^^^l- 
(3 2)ttf5H75Sl OCDV%-rti^l^ClB«<Z)M^^>$:^^c:^S:#^^t 
[0 0 2 2] 

) (D&mzimth, t^: (i) 

R=WCL/TCLX100 (1) 

R^M^^ (%) *mis. wcLizmt?-*yi^£frz>7mm& 
mo^M (®*%) TCLteMfc^xyK^sn&^i&mo&niM. ( 

fe5 3fc*W*b<, 3liC^F*b<tt9 0%J^±T*feS o 
[0 0 2 3] 

) ^t<Dm^.thxrm-m^ (2) , 



2003-3020823 



# 



#2002-060541 



6 5 0 X e 



0.02B 



(2) 



ffibfci» (=1 OOXHr/ (Hr+Ha) ) T*&£. Ctt^B* 

»J#6>tlS. BttBETttSffiK (mVg) &*U *<Z>*SBtt 1 0 ~ 2 0 0 
[0 0 2 4] 

6 5 OXe 0 - 02B T^Stieffl^<3D-t:g|5lC^n>y h 2 ^ 
[0 0 2 5] 

*&m<z> J i&Ji'*frmMtt>**y (2) <D#'i£3:ii©Mb, ifs^t- 

$ot, MS> BETMIl©iH»10~2 0 0m 2 /g, @*t<»40 

— 2 0 0 m 2 /gtf>!BH£;t^£ 

[0 0 2 6] 

*^i0®;i/f JHoiSM^^f Fe * A1 > si - S<Z) 
1 0 Ofip pmJSrFT?**K i^*b<li#l Olip pmKK'fe 

So 

[0 0 2 7] 

• r?Ji/*9-&, P 9 3, (1 9 9 0) K&&£. tfc»Su ' ^fCSL 



ffi|£# 2003-3020823 



#2002-06054 1 



8u lltttWM*^ z©3fcttPMIU **tt»«tt*fcW*tt«#R 

[0 0 2 8] 

Wlik**>0. 0 5 g{C^7X5 Oml&tn 0 * U Vlfty-*'** 

StlOO/tUijLfe^lJ-K:, 3 ^WjB^flSif (4 6KHz, 6 5W) * 

LD-2 0 0 0 J) fCfrttT, nmfrl6*m$Z?2> a Z.<D£?iZLTm$iZtlf=. 

mmftmK&vz 9 o %&m$tmmm&in& (jwt, d 9 0 

fcfc, D9 0^2. 5 /imJ^T^^>^>-^*W^ bVN„ 
[0 0 2 9] 

[0 0 3 0] 
[0 0 3 1] 



mSE# 2003-3020823 



S&2 002 — 060541 



[0 0 3 2] 

o. i~2KJtt&©£*#3£#bTv^. r-*-*—£Si*fb**>*iBicte, % 

#Jfctt3I»±* T5£ (3) tiS^lS. 
Y= 0. 0 7 7 XA • • • • (3) 

ifc3t®« (m 2 /g) fcaVto ) lOOmVgOitMSItSlff: 

^^>ne^®fc^#tsm^^*^ msb^ (3) icjctui, msn^/ot 

[0 0 3 3] 

Mild:. fiUSfWfcifttt^^WltSSi:, *fe«MK^*>tt^*lf4i 

[0 0 3 4] 

»jcin»bfcia*fl:^*>S:*^ , t*^&tJf6 o o°cj^±i, i o otitic 



miE# 2003-3020823 



2002—060541 



&8 0 O-CgiLtl, 1 0 OTCjfc»©itf 1MT©W> £/&<fft 

b£„ zzx-^$mumK&&&m£m& t mti i &z>o m&wLmmmt. 
P3«f^ia*g««nm^. am******** wmvsmip* mwnmm^mmmn 

[0 0 3 5] 

T3J6UU, 1 0 0X3 L/<, XlC#*b<tt9 0 0X3JB*_hl, 0 0 0^ 

*©^-«»£#*3ts*u fro, £ft (cvd) vr->fc/.hs 

tt5„ £ft*|*ttftfr8 0 0*C<fc>J4gv^ T^*-^^©^^^* 

o s/s^wa^i, i o onj^jiic^st^^^iia^^jiff <s 

[0 0 3 6] 

&£%©©, &#&M3&v%a>^ymft^#>^tt£^^^b, fro, & 

fta^f^:*»ltL/*^. frt-, *»WK:fev^Ttt8 o o°cj£Uti, l 

<«o. 0 5wr-fes. ffttftttttifttfo. lt&i^st, /i/^/w>>©*s 
^^©tt^frjifj-r b < fcv^ 

[0 0 3 7] 



miiE# 2003-3020823 



2002—060541 



[0 0 3 8] 

fcj&mftoumziftms o orueuii, i o oxmmKmwt&ztxm^te 

[0 0 3.9] 

H^W©MS^ttfia8 o o^cj^_hi, l o ovfcMict&frfoKte, 
X0»SI&6 o 0 o cjgA_hi, i o ovMTizmmir&zttfftt. b^„ #uft& 

, l oot:^±t^stlIWifes%©©> SfSf^i©II»i. ioo'c 

<fc£ . 

[0 0 4 0] 

#X0. 1-2 O^T'&Sr^/W* L<, 3 e>}C#& b<ft4~2 O^l/T? 

xamasimififeTirZo 

[0 04 1] 

lC*fbl~3 0^/I/T*&<5dfc##*bV*. 3e>fc#*b<»5~3 0=E;VT*fe 

^stiSo Eg^^^^lc^b^^dt^B^S^, ^^R5©#v> 

[0 0 4 2] 

1 6 mi£# 2003-3020823 



2002—060541 



a/iMs* wrmm #o. ouuicfesi^^bf*^* 

K7kmm,zmMz-£tetffi>tomum2. o o^cjsuis o otM^wfft 

0*!JSJLb4 5 O-CJSTFT'&So M*MM#5 0 or£^*.5£g&tt^#>^<z> 

e^tDS. iUi&Mg#2 o o°c§:Tiasi:mm^^w@ 

[0 0 4 3] 

{C0*b<»l 0**%J6*_tT?**. 7jc^S^^^i»2 0 0 , C^_hl, 0 
[0 0 4 4] 

w ;i/ # - ^ 1/ ^ A o T ^ K-frMir & if ti & . 

[0 0 4 5] 
[0 0 4 6] 



mWlft 2003-3020823 



S&2 002 — 060541 



MMWl : 

11. SNmVhr (Ntt«BH«»S:*W5'* , <5. J^TISlbo ) ©*f*$Kia& 
ifr? * y & 8 N m 3 / h r ©li^^T'ff b feBS*flS^ * & 9 0 0 

"ClC^jl&U 8Nm 3 /h T<omM£3 2 NrnVh r *mft»^lfetfttt^ 
x£8 o onic^SftU rn&©jK»^fxS:S3l3{f9^«Si»*K:#Abfc. 8 
oomi. 1 OOT3*»©W»WI*ll8ftO. l#£fc£±e>{C#*fJ£^S: 
# U ^ h 9 7 /i/* n 1/ * 7 -f /I/ * - KiTiMMHPtt 

[0 0 4 7] 

nbftt~Mit**y*nffimmi£&Mm&K.mv. amnfcrzyo'gM&o 

. 0 2, in»&«4 5 OT3Tltt«*bfc4:C15, B E T«S«®«tt2 2 mV g 
Ogippm, £S3*£5t*J£ 1 , OOOlippm^ofe. fiU BETJfc 

*Sftttt, M«mm(KA^I1ifmnfctt* I, 2 3 0 0 

) T?w3£b, ;v^;v^m)tm^nmmiz^^}]y^)mm^KM^^^-^ 

) frkUffib&it^ (=100XHr / (Hr+Ha) ) 5$ ( 1 ) 

IC^KtfimS^^^S 9 0 0lippm, 1 . OOOlIppm 

feftALtlfflSnSJilifii^ttS 0%J;»J=fe^<> ^ (2 

) *Cifc3t®«2 2mVg&fSAbT3im3^£«£^'J^&ifcM£^bfc„ 

[0 0 4 8] 

ifefc, SST?#&*ife»fls^*->»5fJ©«taE^*K:ov^T, b-if-tBtfatt 
jKMftMaST? 9 0 %»«OtSttft^4rff D 9 0 £M£ b 1 . 1 A mTf 

feofe 0 ;v^;Hb^ BETMm D9 0, & 

tf, Fe, Al, Si. S©#*T*S*&3UK::3*'f*. 

[0 0 4 9] 
^WJ2 : 

5. 9Nm 3 /hr®^tHMff>&3 0Nm 3 /hr©gI^« 
bfcra£flS**>#JK#:*&l. 0 0 OTDJC^b, 4Nm 3 /hr«tl 
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6Nm 3 /hr©*3R*fta^bfe»flitt^ftl, 0 0 OtfCfiL, Zft& 
[0 0 5 0] 

, iB»fig4 5 0X3T?ffi«*Lfcfc£5, BETtt*Sf«tt6 5m 2 /g> ^ 
3 %, TKttffi&iSi^f 9 0 0 f£4 p p nu 1 » 1 0 

Olippmt'feofe, 5£ (1) JC2K$fctB&*£#* HOlippm, 
M** 1. 1 0 0|C*p pm&f^AlyT#aja*l**lB«**tt8 o%*y 
«<, * (2) ICjfc*lB*6 5m 2 /g^AttIffiStl 

»£bfctfcl£#*ftC*3ttS 9 0 %^«^fi«i^^^D 9 0 1 . 9 ^ mt&o 

tc 0 )v^Mtm. BETitmmm> mm&mm. D9o, 

Fe, Al, Si, S©^*f»***l KaV**- 

[0 0 5 1] 
^113 : 

4. 7Nm 3 /hr(Z)^t0^f^>S3 6Nm 3 /h rfflg*^t« 
bfelS&ft^ 1. 0 0 0X3JC^&U 3 6Nm 3 /hr0^ 

2 5Nm 3 /h r©*l^%I^lfcMtoS 1. 0 0 0X3*C^j&U itl 
6,©iR»^S:^3ff9^3fiiE^»K:»Ab&- 8 0 0T3Rhl, 1 0 0X3** 

o 

[0 0 5 2] 

, MmUmz 5 0°CX*ffiM.mht~£Z.a. BETMffif»9 7m 2 /g, 

1 %, zKfl&fflftflHrtW* 1 » 8 0 0Kippm, 2 , 

OOORSppm^ftofe. * (1) K**tltt***fl 1. 8 0 0f|*pp 



JBSEft 2003-302082S 
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m, £M.MSji1k 2, 0 0 ofip pm?:^AUt|Cffi$^5SSiSi^S8 

o ±mmismm** * (2) Koammv 7m 2 /gmfc 

mTf*ofe. /l/*/Hfc* BETtt*W«U ******* *1B*** D9 0 
, &t>\ Fe, Al, Si, S®MJS*&*l^t. 
[0 0 5 3] 

1 1. 8Nm 3 /hr0^0Mff>S8Nm 3 /lir©g^^ 
b feR3*fc* * >#&f* « 9 0 0 'C |C^» b, 8 N m 3 / h r ©igiH il 3 2 N 
m 3 /hr*I^^bfeiW^H0 CCtC^b, r*b 
fc^#9*»Rfc*C#AUfc- 8 0 0XJ6UH. 10 0^i©]|«fNf 
W&O. 2#i:^-5<ke)lC^^S:M^lc^A^ #U<r h57^nxf 

[0 0 5 4] 

0 2, HaMUm* 5 0X3T?Bm*bfcfcr5, BETtt*!f*tttl 9mVg, 

;i/*/i/**Jfc*»i i%* *iffili^itt3 0 0lippm, ^i^* 

Ii3 0 0flppm^ofc. 5*5(1) JCZKStffi***** 6 '3 0 0|ippm 
, ****** 3 0 O^tp pmS:^AltIfflStl5S®Si^i8 0%j: 
»J%W<, £*****«. * (2) iCit«19m 2 /g^AbtIffiS 

T**bfctt«^*K:t5»ft9 0«/o||fl»*#D9 OttO. S/.mtfe 
ofc 0 ^f;Hb^ BETifci^WK, ******. *Sf«**, D9 0, &X$ 
, Fe, Al, Si, S©#*T*S*&*1K3***. 
[0 0 5 5] 

4. 7 NmVh r C0^«B3*ftf * 3 6Nm 3 /h rC^i^tM 
LfcWmtrXy 0 0°CfC^b, 3 6Nm 3 /hr©2^2 5 



2003-3020825 




NmVh r0*m%zm&i>t~wnmtfx*a o o^tc^ab, zniovmn 

[0 0 5 6] 

m*nfcmt**>zf&BM^ijammzAti, yntwutrzynm&o. 04 

, tmums 5 0 o CT*HKS^bfei:35> BET^Bftt7 4m 2 /g, ^ 
;i^§|S 2 %, 7K#f ffi&ii^^te 2 , 8 0 0lippm, 3 , 

9 o oiip pit'feofc ^ (i) izymm&m&mm. 2, sooiipp 

m, ^S^^* 3, 9 0 Ogip pm£ftAbTj|ffi£n3^®&3SiW8 

o%j:y=fe)'{£<. £i»i^£^&> ^ (2) KStmrnmi 4mV g^xtt 

jr&tCT^bfc^^fctCfcttS 9 0 %m«H*!|S^^#P 90»3. 6 n 
mT'&ofc )^Mm. BETifc^m Htffi&fii^, D9 0 

, &t>\ Fe, Al, Si, SO^ff^Sr^lKl^-r- 
[0 0 5 7] 

5. 9Nm 3 /hrO!)^Wftf^>&3 ONmVh rfflll^ff 
bfcEIi&tt^ 1, lOOTUC^U 4Nm 3 /hr0Sifcl 

CDjgM^X&a^^^SSS^^^Abfe- ^M^M^^l, 2 0 0-CtcM 

h^yjixa^vymrty?* K*-fcTmmn*Vtni\:^*yW**&^ 

[0 0 5 8] 

, itI^Mm4 5 O'C-ZWMMhtcZ.Z.Z, BETMIi«44m 2 /g, ^ 
;i,^;£ip 1 2 ^fftffiS^^*^ 1 » 2 0 0fippm, £i&l?i^f 4& 1 
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